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Objectives: The objectives of the study were to: (1) assess the knowledge and awareness of diabetic patients of
their risk for systemic and oral diseases as complications associated with diabetes, (2) to assess their attitudes
toward sustaining good oral health through proper oral hygiene and regular dental check-ups, and (3) to the
extent that they are aware, to determine how they became aware.
Methods: Two hundred self-administered questionnaires were distributed to assess the main objectives of the
study. Only completed questionnaires were used in the current study data analysis.
Results: A majority of the participants had Type 2 diabetes (58%). The awareness of diabetic patients of their
increased risk for oral diseases is low compared to their awareness of systemic diseases. Their attitude toward
maintaining good oral health was also not to desired standard. Of the participants, 50% brushed their teeth
once daily and 66% never used dental floss. Regarding participants’ sources of awareness, 37% learned from
dentists and 45% through other media sources.
Conclusions: Diabetic patients are found to have little knowledge of their increased risk for oral diseases. In
order to promote proper oral health and to reduce the risk of oral diseases, health professionals in both the
dental and medical fields need to take the responsibility to develop programs to educate the public about the
oral manifestations of diabetes and its complications on oral health.
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D
iabetes mellitus has been increasing at such an
alarming rate worldwide that recently the World
Health Organization (WHO) declared the dis-
ease an epidemic. The number of estimated cases of
diabetes has increased from 30 million in 1985 to 135
million in 1995, and is projected to increase to 366 million
by the year 2030 (1). The prevalence of diabetes mellitus
in the United Arab Emirates, the country in which the
present study was conducted, was 350,000 cases in 2000
and estimated to increase to 684,000 in 2030 (1).
In addition to the more common complications that
arise as a result of this disease, diabetic patients who do
not carefully control their blood glucose levels will be at
high risk of systemic and oral complications. The most
common chronic manifestations are macrovascular dis-
eases and include coronary artery, peripheral vascular,
and cerebrovascular diseases. Additionally, microvascular
complications manifest as retinopathy, neuropathy, and
nephropathy among others. Examples of acute complica-
tions are diabetic ketoacidosis, hyperosmolar hyperglyce-
mia, as well as other acute infections (2).
In terms of its oral consequences, diabetes manifests
itself in several ways. When diabetes mellitus is left
uncontrolled for an extended period, for example, it
negatively affects the salivary glands and results in
xerostomia or sialosis (37). When not enough saliva is
produced to wash and cleanse the oral cavity, plaque and
debris accumulate at a much faster than normal rate. This
could be a factor in the increased risk for dental caries
often observed in dental patients (8, 9). Furthermore,
peridontitis is perhaps the most widely noted oral
manifestation of diabetes mellitus. In fact several re-
searches have advanced the notion that there is a
bidirectional relationship between periodontitis and dia-
betes mellitus (10, 11). In one study, diabetics with
uncontrolled blood glucose level were shown to be three
times more susceptible to developing severe periodontitis
than those with normal blood glucose readings (12).
A recent study by Allen et al. assessed the knowledge
of 101 diabetic patients had of their risk for periodontal
disease, their attitude toward oral health, and their oral
health-related quality of life. The researchers found that
only 33% of the participants were aware of their
increased risk for periodontal disease (13). Similarly,
Eldarrat (14) found that diabetic patients’ awareness of
their increased risk for oral diseases was low compared
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association was found between glycemic control and
oral infections. Furthermore, Moore et al. (15) assessed
oral health attitudes, behaviors, and knowledge of
participants with Type 1 diabetes and found that most
of the participants were unaware of the oral health
complications of diabetes mellitus and the need for
preventive care.
Despite the worldwide recognition of the dangers of
diabetes mellitus, diabetic patients’ awareness of and
attitudes toward their heightened risk for oral diseases
has not been fully addressed. Thus, the purpose of the
current study was to: (1) assess the knowledge and
awareness of diabetic patients of their risk for systemic
and oral diseases as complications associated with
diabetes, (2) to assess their attitudes toward sustaining
good oral health through proper oral hygiene and regular
dental check-ups, and (3) to the extent that they are
aware, to determine how they became aware.
Methods
In the current study, a self-administered questionnaire
previously used by Eldarrat (14) was utilized to assess
the main aims of the study. Questionnaire questions were
carefully selected from relevant published reports in
international journals. The questionnaire questions were
related to participants’ nationality, age and sex, Type and
duration of diabetes, and their awareness for systemic and
oral diseases as complications associated with diabetes.
Also, the questionnaire included questions to assess
participant’s attitudes toward maintaining good oral
health. Various response formats were used in the
questionnaire such as ‘yes,’ ‘no,’ ‘I do not know,’
encircling disease name, they were aware of as a
complication of diabetes, or filling blank spaces. A pilot
study was carried out on 20 diabetic volunteers to assess
the response of participants to the questionnaire before
conducting the study.
Two hundred questionnaires and consent forms were
distributed to the diabetic patients attending the out-
patient diabetic clinic in Rashid Hospital, one of the
largest governmental hospitals in Dubai, United Arab
Emirates. An information sheet explaining the need for
the study and the procedure for responding to the
questionnaire was enclosed as a cover sheet. Eligible
participants were confirmed diabetes mellitus patients
who can read and write and were free from any mental
disabilities. Data were collected over a period of 8 weeks.
None of the participants refused to participate by
answering the questionnaire questions. However, ques-
tionnaires with uncompleted answers were excluded and a
total of 100 completed questionnaires were entered on an
Excel spreadsheet and imported into Statistical Package
for Social Sciences (SPSS) version 13 (SPSS Inc.,
Chicago, IL, USA) for data statistical analysis.
Results
The diabetic patients participating in the current survey
were 10% United Arab Emirates (UAE) nationals and
90% non-UAE nationals, of whom 50% were male and
50% were female. The mean of the participants’ age was
47 years. Of the participants, 36% were smokers. Eighty-
seven percent of the participants were dentulous and 13%
were edentulous. Of the edentulous participants, 34%
only were wearing complete dentures. The mean of the
participants’ diabetes duration was 15 years. The percen-
tage of participants’ knowledge of their diabetes type is
shown in Fig. 1. As shown in the figure of the
participants, 58% had Type 2 diabetes, 26% had Type 1,
and 16% did not know what type of diabetes they had.
Regarding diabetic patients’ knowledge and awareness
of systemic and oral complications associated with
diabetes, in this survey the percentage of participants
who were aware of their increased risk for eye disease
(85%), heart disease (75%), kidney diseases (90%),
periodontal disease (60%), dental caries (54%), and oral
fungal infections (42%).
Seventy-seven percent of participants were suffering
from dry mouth. Of these, 60% were unaware of the
serious consequences of dry mouth on their oral health.
Participants’ knowledge of periodontal disease signs is
shown in Fig. 2. As can be seen in Fig. 2, the majority of
the participants (70%) were aware that bleeding during
brushing is a sign of gingival disease, while 63% were
aware that swollen red-colored gingiva is a sign of gum
disease, and 19% were aware that soreness of the gingiva
is a sign of periodontal disease. Figure 3 shows the
diabetic patients’ attitude toward using a toothbrush for
oral self-care. As the graph indicates, 19% of the
respondents did not use a brush on a daily basis, 31%
brushed twice a day, and a significantly higher number of
respondents (50%) brushed once a day. Figure 4 is a
breakdown of the respondents’ attitude toward using
Unknown
16% Type 1
26%
Type 2
58%
Fig. 1. Participants’ knowledge of their diabetes type (un-
knowndo not know).
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proportion (66%) never used dental floss, 11% reported
using dental floss once a day, and 23% did not use on a
daily basis. The questionnaire also revealed that there is a
relatively low percentage (40%) of yearly visits to a dental
clinic. Only 14% reported they visited for a regular dental
check-up. In response to the question about whether they
would wish to save a mobile tooth, 24% of participants
said they would prefer extraction and 16% would consent
to extraction of an anterior tooth. The decision made by
a dentist in considering whether to extract a loose front
tooth was favored by 70% of respondents. In decisions
whether to have extraction of the mobile tooth, 34.2%
favored the dentist’s decision. Time and cost factors were
less likely to influence the consent for extraction of either
anterior or posterior tooth (4.2 and 7.1%, respectively).
As for the sources of participants’ knowledge and
awareness of their increased risk for oral diseases, 37%
of the participants had received this information from
dentists, 4% from dental hygienists, and 45% from other
sources such as television programs, the Internet, maga-
zines, and friends.
Discussion
The recent rise in diabetes is not a genetic shift only but
also an environmental shift as a result of lifestyle habits.
The prevalence of diabetes worldwide has been increasing
epidemically. It was declared by WHO that 366 million
people are expected to suffer from diabetes mellitus by
2030. In the current study, more than half of the
participants (58%) had Type 2 diabetes, 26% suffered
from Type 1 and, unexpectedly, 16% of participants did
not know what type of diabetes they had.
The data presented in this study reveals an important
finding: it clearly demonstrates that diabetics have more
knowledge about their increased risk for systemic com-
plications associated with diabetes than they do for oral
and dental complications. The percentage of participants
who were aware of their increased risk for eye disease was
85%, heart disease 75%, kidney diseases 90%, periodontal
disease 60%, dental caries 54%, and oral fungal infections
42%. Similar findings were reported by several research-
ers, who assessed the knowledge diabetic patients had of
their risk for periodontal disease, their attitude toward
oral health and their oral health-related quality of life.
Researchers found that 98% of the participants were
aware of their increased risk for eye disease, 84% for heart
disease, 94% for kidney disease, and 33% for periodontal
disease (13).
Another important finding of the present study is that
the knowledge of diabetic patients of their increased risk
for oral diseases such as periodontal disease, tooth caries,
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Fig. 2. Respondents’ awareness of signs of periodontal disease.
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Fig. 3. Respondents’ frequency of using a toothbrush.
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inadequate. More than 70% of the participants were
suffering from dry mouth and were unaware of the
harmful effect of xerostomia on their oral health. It is
well known that a significant reduction of salivary flow
leading to xerostomia is the most common oral manifes-
tation of diabetes. It is of paramount importance to
inform and make diabetics aware of the beneficial
properties of saliva. Saliva’s function of washing and
cleansing the oral cavity is known to prevent the
accumulation of plaque and debris, which could be a
contributing factor in diabetics’ increased risk for period-
ontal disease and dental caries (8, 9). In addition, saliva
has antimicrobial actions, which when impaired and the
blood and saliva glucose concentrations are high, allows
for the growth of Candida organisms (16). Moreover,
diabetics should be informed and educated about the
importance for keeping the oral cavity moist by stimulat-
ing salivary flow and frequent sips of water.
This study also revealed the additional important
finding that diabetic patients have limited knowledge of
the associations between oral health and overall health.
In the current study only 34% of edentulous participants
were wearing complete dentures. Moreover, the majority
of the participants were without dentures and ate selected
soft foods that were easy to chew and swallow. These
participants are deprived of the benefits of eating healthy
food. This has negative consequences on their glycemic
control, general health, and health-related quality of life.
A recent study showed a significant association between
dentate status of diabetics and their metabolic control
scores, as a higher proportion of patients in the dentate
group were found to have lower metabolic control scores
(13).
In terms of their oral self-care, maintaining good oral
hygiene was also poor among the participants. Half of the
participants brushed their teeth once daily, 31% of the
participants brushed their teeth twice daily, and 19% did
not brush on a daily basis. In addition, more than half of
the participants never used dental floss to clean between
their teeth. Similar results were reported by several
investigators who found that of 299 participants, only
29% brushed their teeth on a twice-daily basis (17).
The data of the present study showed that about 40%
of the participants had not visited a dental clinic within
the last year. The main reason to visit a dental clinic
within the last year was to receive treatment for pain and/
or discomfort. Only 14% visited for regular check-ups.
This showed that participants’ attitude toward their oral
health was poor in comparison with the findings of other
surveys. Only 14% of participants in this survey visited
regularly for dental check-ups compared with 37, 47, and
59% in a survey done in the UK (13, 17, 18). The results
of this survey showed that the information regarding
participants increased risk for oral diseases associated
with diabetes came from dentists (37%), dental hygienists
(4%), and 45% from other sources such as television
programs, the Internet, magazines, and friends.
It is of paramount importance for dental professionals
to raise the awareness of diabetic patients of their
increased risk for oral diseases and the impact of oral
health on their general health. Research projects to
determine awareness for diabetic patients of their in-
creased risk for oral and dental diseases and their attitude
to maintaining good oral health will significantly and
positively impact their oral health-related quality of life.
Early detection and treatment of tooth caries, period-
ontal disease, and other oral diseases would be of
enormous benefit to protect diabetic patients from the
harmful oral complications associated with diabetes. In
fact, one of the US national health objectives to be
achieved by 2010 was to increase to 71% the proportion
of people with diabetes who have an annual dental check-
up (19). Furthermore, it is necessary for dental profes-
sionals and related government agencies to promote
awareness of the relationship between diabetes and oral
heath in order to prevent harmful dental complications
and expensive treatment.
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Fig. 4. Respondents’ frequency of using dental ﬂoss.
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Within the limitations of the current study, the data
presented in this study clearly demonstrated that dia-
betics have more knowledge about their increased risk for
systemic complications associated with diabetes than they
do for oral and dental complications. In order to promote
proper oral health and to reduce the risk of oral diseases,
health professionals in both the dental and medical fields
need to take the responsibility to develop programs to
educate the public about the oral manifestations of
diabetes and its complications on oral health.
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